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de Boer and Tales (de83). The following provides a brief review of the
subject.

Of 13 studies on the Down syndrome in humans discussed by Denniston
(De82), 9 were retrospective and 4 prospective. No claim has been made
for an effect caused by paternal radiation, but four of the studies found a
significant effect caused by maternal radiation (one prospective and three
retrospective studies). Of the remaining nine studies in which no statistical
significance was attained, five were in the positive direction, two showed
no difference, and two were in the negative direction. Overall, looking
only at the direction of the data and ignoring whether or not they were
statistically significant, there were nine showing positive effects and two
showing negative effects. This is significant at the 0.033 level, assuming
no effect. However, because of the way some of the data were collected
(reliance on subject's memory of past irradiation), there is likely a bias
in the positive direction. If, under the hypothesis of no association, the
probability of observing data in the positive direction is only as high as
0.53, the sign test for consistency is no longer significant at the 5% level.

No effect on nondisjunction has been seen in the data from survivors
of the Hiroshima and Nagasaki bombings (Aw87), and the claim of an
effect on the incidence of Down syndrome in a high-background-radiation
area of India has been severely criticized on statistical grounds.

Although nondisjunction can be induced with relatively large doses (1
to 6 Gy) of x irradiation in various dictyate oocyte maturation stages in mice
(Te85), other studies have concluded that, at low doses, (<1 Gy) nondis-
junction is not induced to any significant degree (Sp81, Te82). The positive
results obtained by Uchida and Lee (Uc74) at low doses are at variance with
results of subsequent studies (Go81, Te82). Therefore, notwithstanding the
importance of nondisjunction to the spontaneous burden in humans, it
appears that the induction of nondisjunction by low-level irradiation of im-
mature oocytes may not present a serious concern. However, as discussed
below in the section on chromosomal nondisjunction in mice, preovulatory
oocytes, within three hours of ovulation, are extremely sensitive to the
induction of aneuploidy at doses as low as 10 rads (Te82, Te86). Even if
this effect occurs in humans, the brevity of the sensitive period would leave
the risk estimates essentially unchanged.

Irregularly Inherited Traits

The so-called irregularly inherited disorders are those for which a
genetic component has been established or seems likely, but which do
not give simple Mendelian ratios. Irregular inheritance poses a serious
problem to risk estimation. Although these traits constitute a significant
portion of the total genetic burden in human populations, their response to